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INTRODUCTION 

The  quality  control  of  dried  foods,  as  of  foods  generally, 
is  often  considered  to  be  "suppressive",  in  that  samples  are  taken 
of  the  finished  product  and  a batch  is  accepted  or  rejected  on  the 
basis  of  results  obtained  with  these  samples. 


The  statistical  reliability  of  such  a system  is,  however, 
very  low  (Mossel,  1975) • A negative  result  does  not  necessarily 

imply  that  a batch  is  free  from  contamination,  as  only  a small 
proportion  of  the  total  food  in  each  batch  is  sampled  for  micro- 
biological examination.  Contamination  may  be  localised  in  parts 

of  the  food  not  included  in  the  sample. 

The  diversity  of  micro  organisms  which  can  contaminate  food 
precludes  the  possibility  of  analysing  for  all  possible  contaminants. 
Instead,  examination  is  carried  out  for  a selected  group  of  "likely" 
contaminants  and  for  indicator  organisms  as  well  as  for  total  aerobic 
mesophiles.  Thus  some  pathogens  may  escape  detection  because 

the  food  is  not  examined  for  them. 

Lastly,  techniques  are  not  perfect  and  a small  proportion  of 
contaminated  samples  can  be  expected  to  pass  the  most  stringent  screen- 
ing tests. 

Another  drawback  of  a suppressive  system  is  that  it  fails  to 
detect  at  which  stage  of  processing  contamination  occurs.  Thus  it 
does  not  allow  measures  to  be  taken  to  remedy  any  deficiencies.  To 
allow  thin,  a quality  control  system  should  emphasize  prevention  of 
contamination  at  all  stages  of  production  to  prevent  rather  than 
suppress  contamination. 

At  the  AFFSE,  freeze-dried  meals  are  examined  for 
bacteriological  contamination  at  four  stages  in  their  productions 

1 . The  raw  materials  are  visually  inspected  for  freshness 
and  purity. 

2.  The  cooked  meal  is  examined  for  standard  plate  count 
(SPC)  and  coliforms. 

3.  After  removal  from  the  freeze-dryer,  a cample  of  the 
meal  is  taken  for  "complete  analysis"  - SPC,  coli- 
forms, E,  coli  type  1 , salmonellae,  staphylococci, 
yeasts  and  moulds  and,  since  November,  1976, 
enterobacteriaceae. 
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Preventative  quality  control  also  depends  on  monitoring 
of  the  microbiological  state  of  equipment,  bench  surfaces,  the 
hands  and  uniforms  of  process  workers  and  the  air  in  the  process- 
ing building. 

Consequently,  swabs  are  taken  of  equipment  and  benches 
in  the  processing  area  and  of  the  hands  and  uniforms  of  processors. 
Swabs  are  examined  for  SPC  and  coliforms.  Open  petri  dishes  of 
plate  count  agar  are  placed  at  random  on  bench  surfaces  and  equip- 
ment to  estimate  levels  of  air-borne  bacteria. 

Fundamental  to  this  programme  is  the  rigorous  observance 
of  high  levels  of  personal  hygiene  by  processors.  Frequent  clean- 
ing and  disinfection  of  hands,  equipment,  bench  surfaces  and  the 
floor  is  conducted.  Ultra-violet  insect  traps  and  fly-wire 

doors  ensure  that  insect-borne  contamination  is  kept  to  a minimum. 


METHOD  S 


As  far  as  possible,  techniques  of  examination  for  micro- 
organisms should  be  standardized  to  allow  comparison  of  results 
from  different  laboratories  and  to  give  practical  meaning  to 
standards  and  specifications. 

The  AFFSE  observes  the  methods  of  microbiological 
examination  prepared  by  the  Standards  Association  of  Australia 
(SAA  1975). 

a.  Standard  Plate  Count  (SPC) 

A 10  per  cent  homogenate  of  the  food  sample  is  produced 
using  peptone  solution.  Aliquots  of  1 ml  from  each  of 
3 decimal  dilutions  of  the  homogenate  are  plated  out 
using  Plate  Count  Agar.  Incubation  is  for  72  hours  at 
30  C.  The  SPC  is  expressed  as  "organisms  per  gram". 
The  current  Australian  Defence  Forces  Food 
Specification  (ADFFS)  requires  the  SPC  to  be  20,000  or 
less. 

b.  Coliforms  and  E.  coli  type  1 . 

The  initial  step  is  common  in  the  examination  for 
these  organisms.  Inoculation  of  Lauryl  Sulphate 
Tryptone  Broth  (LSB)  with  3 dilutions  of  the  homogenate 
is  followed  by  incubation  of  the  LSB  at  35  C for  48 
hours.  Confirmation  of  coliforms  is  achieved  by 
inoculation  of  Brilliant  Green  Bile  Broth  (BGBB)  with 
gas-positive  LSB  and  incubation  at  35  C.  E.  coli 
type  1 is  confirmed  by  inoculation  of  BGBB  with  gas 
positive  LSB  followed  by  incubation  at  44  C. 

c.  Enterobacteriaceae 

Three  dilutions  of  the  homogenate  are  used  to 
inoculate  Enterobacteria  Enrichment  Broth  (EE  broth). 
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c.  Entorobacteriaceae  (Con't) 

■ — ■ ■ ■■  - ■ ■ i '—i  ■ N ' o 

Those  are  incubated  for  24  hours  at  37  C and  used 
to  streak  Violet  Red  Bile  Glucose  Agar  (VRBG). 

Plates  are  incubated  for  24  hrs  at  37  C after  which 
enterobacteriacoae  colonies  are  surrounded  by  a zone 
of  precipit  itior.  accompanied  by  a purple  discolouration 
of  the  agar. 

d.  Salmon el lae 

The  examination  for  salmonoll'  e is  qualitative,  not 
quantitative,  as  t*  ■ specification  requires  salmonellae 
to  be  absent  (or  r."«t  I tectod)  in  50  grams  of  sample. 
Thus  examination  commences  with  pre-enrichment  of 
50  grams  of  food  ? n Lactose  Broth,  incubated  overnight 
at  37  C.  This  is  followed  by  selective  enrichment 

in  Tetrathionate  and  : ielenitc-Cystine  Broths,  again 
incubated  overnight  it  37  C.  Next  comes  selective 
plating  on  Desoxycholate-Citrate  Agar,  Bismuth  Sulphite 
Agar  and  Salmonella  Shigella  Agar. 

Biochemical  confirmatory  tests  are  carried  out  at  this 
laboratory  and  confirmed  Salmonella  cultures  are  sent 
to  the  Salmonella  Reference  Centre  for  typing. 

e.  Staphylococci  ^ 

A 1 ml  aliquot  of  the  10~  dilution  of  the  homogenate 
is  streaked  onto  Baird  Parker  Agar  which  has  had 
potassium  tellurite  and  egg  yolk  emulsion  added 
previously.  Incubation  is  for  48  hours  at  37  C. 

A tube  coagulase  test  is  carried  out  using  Rabbit 
Plasma  and  Brain-Heart  Infusion  Broth. 

f . Yeasts  and  Moulds 

A 1 ml  aliquot  of  the  homogenate  is  plated  onto  Potato 
Dextrose  agar.  Tartaric  acid  is  used  to  suppress 

bacterial  growth.  Plates  are  incubated  for  5 days 
at  25  C.  Results  are  expressed  separately  as  yeasts 
per  gram  and  moulds  per  gram. 


RESULTS 

Since  January,  1975 , a total  of  192  freeze-dried  meals  has 
been  analysed  for  microbiological  contamination.  The  average  SPC 
for  the  freeze-dried  meals  was  310*  Salmonella,  Staphylococcus 
and  E coli  type  1 were  not  detected.  Coliform  contamination  was 
found  in  fewer  than  1 per  cent  of  samples  analysed  - two  batches  of 
lamb  and  vegetable  curry  were  found  to  have  a low  level  of  con- 
forms (MPN  = 2 per  gram  and  5 per  gram). 

The  highest  SPC  recorded  was  16,600  in  a batch  of  freeze- 
dried  rice.  Two  other  batches  of  ric>-  rave  SPC  over  10,000.  Ho 
other  meal  had  ' SPC  in  excess  of  7.000. 

Table  ^ shows  the  results  obtained  for  the  period  1975/76. 
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D I S CPS3I0N 


The  current  Australian  Defence  Forces  Food  Specification 
specifies  that  the  SPC  of  freeze-dried  food  shall  not  exceed 
20,000.  At  no  tine  in  the  past  two  years  has  this  laboratory 

attained  an  SPC  in  excess  of  the  specification. 

The  low  level  of  coliform  contamination  and  the  non- 
detection of  possibly  pathogenic  organisms  (Salmonella,  Staphylococcus 
and  E.  coli  type  1 ) point  to  the  success  of  the  quality  control 
programme. 


In  previous  reports  (Harder  1971 » Forbes— Ewan  1973)  it  was 
stated  that  "...  the  total  plate  count  (now  SPC)  should  be  reduced 
to  suit  the  product  (freoze-dried  foods)  and  an  absoli  re  limit  of 
1,000  organisms  per  gram  should  be  observed". 

The  results  obtained  over  the  past  years  indicate  that 
this  recommendation  is  justified. 


TABLE  1* 


*Salmonella,  Staphylococci,  E.  coli  type  1 wore  not  detected  and 
so  arc  not  included  in  Table  1 . 
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